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FRONT PORTION STRUCTURE OF VEHICLE
BODY

CROSS REFERENCES TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C.
§119 to Japanese Patent Application No. 2012-086461, filed

Apr. 5, 2012, entitled “Front Portion Structure of Vehicle
Body.” The contents of this application are incorporated
herein by reference 1n their entirety.

TECHNICAL FIELD

An exemplary subject matter of the present disclosure
relates to a structure for a front portion of a vehicle body,
including a remforcing plate which covers, from passenger
space side ol a vehicle, a footrest portion of a dashboard lower
panel provided so as to partition the vehicle along the vehicle
width direction, and also reinforces the footrest portion.

BACKGROUND

Heretotore, there has been proposed a structure for a front
portion of a vehicle body, including a dashboard panel
extending in the width direction of the vehicle at the front of
the passenger space, front pillars which extend vertically at
the sides of the front of the passenger space, side sills extend-
ing toward the back of the vehicle from the lower ends of the
front pillars, a dashboard cross-member which 1s provided to
the dashboard panel and extends in the width direction of the
vehicle, and a gusset member which links the front pillars and
the side sills to the dashboard cross-member.

According to this structure for a front portion of a vehicle
body, the front pillars and side sills are linked with the gusset
member, thus rigidity of the corners of the front of the floor
can be improved (e.g., see Japanese Patent No. 4,438,416).

Also, there has been proposed a structure for a front portion
of a vehicle body, including a dashboard panel provided so as
to provide a partition between the engine room of a vehicle
and the passenger space thereof, a bracket provided below the
dashboard panel on the passenger space side, with space
ensured between the bracket and the dashboard panel, a car-
pet provided on the passenger space side of the bracket, and a
footrest main unit provided on the rear face of the carpet, such
that the carpet and footrest main unit can be moved toward the
passenger space side when a front collision load acts upon the
dashboard panel.

According to this structure for a front portion of a vehicle
body, the carpet and footrest main unit can be moved toward
the passenger space side when a head-on collision occurs,
whereby load on the ankles of passengers can be reduced
(e.g., see Japanese Patent No. 3,997.425).

With the structure for a front portion of a vehicle body
according to Japanese Patent No. 4,438,416, ngidity of the
corners of the front of the floor can be improved, but a narrow-
olffset collision load cannot be effectively transmitted to the
side sill inner panel when the collision load acts on an area
from the front corner toward the mner side in the width
direction of the vehicle to the footrest portion of the dash-
board lower panel where the footrest 1s provided. Note that
the term “narrow olfset collision” generally refers to a colli-
sion where a frontal collision 1s greatly ofiset to the right or
left such that the frontal collision load acts on the outer
portion located outer than the front side frame 1n the vehicle
width direction.
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With the structure for a front portion of a vehicle body
according to Japanese Patent No. 3,997,425, space 1s insured

between the dashboard panel (dashboard lower panel) and
footrest main umt (footrest), so that load on the ankles of
passengers can be reduced 1n the case of a front-end collision,
deformation of the dashboard panel 1s allowed until the dash-
board panel comes into contact with the bracket, and thus
deformation of the footrest portion of the dashboard lower
panel where the footrest 1s situated 1s not reduced. That 1s to
say, the strength of the footrest portion 1s not proactively
improved.

SUMMARY

The present disclosure describes a structure for a front
portion of a vehicle body where a narrow ofiset collision load
acting on the footrest portion of the dashboard lower panel 1s
transmitted to the side sill inner panel, and also deformation
of the footrest portion of the dashboard lower panel is
reduced.

The present disclosure also describes a structure for a front
portion of a vehicle body where collapsing of the side sill
iner panel 1s reduced.

According to an aspect of the present disclosure, a front
portion structure of a vehicle body includes a dashboard
lower panel extending 1n a vehicle width direction to parti-
tioning the vehicle body; a front side frame extending in a
longitudinal direction of the vehicle body to intersect the
dashboard lower panel under the dashboard lower panel; an
outrigger provided under the dashboard lower panel and
extending outwards from the front side frame 1n the vehicle
width direction; a side sill extending from an outer portion of
the outrigger 1n the vehicle width direction, toward the back
of the vehicle body, the side sill including a side sill inner
panel; a floor frame formed on the inner side of the front side
frame 1n the vehicle width direction, extending toward the
back of the vehicle along the side sill; a footrest portion
serving as a footrest for a passenger, formed as a part of the
dashboard lower panel; and a reinforcing plate covering the
footrest portion from a passenger space side thereotf to rein-
force the footrest portion, and joined to the dashboard lower
panel. The reinforcing plate includes a flange joined to a side
surface of the side sill inner panel of the side sill.

With this configuration, the structure for a front portion of
a vehicle body includes: a dashboard lower panel, partition-
ing a vehicle along the vehicle width direction; a front side
frame extending 1n the front-back direction of the vehicle
from in front of the dashboard lower panel and passing
beneath the dashboard lower panel; an outrigger provided
beneath the dashboard lower panel and extending outwards
from the front side frame 1n the width direction of the vehicle;
a side sill extending from the outer sides of the outrigger in the
width direction of the vehicle, toward the back of the vehicle,
the side sill having a side sill inner panel; and a floor frame
formed on the inner side of the front side frame 1n the width
direction of the vehicle, extending toward the back of the
vehicle along the side sill. A footrest portion serving as a
footrest for a passenger, 1s formed to the dashboard lower
panel.

While many vehicle collision experiments have focused on
front-end collisions, 1t has been found that with actual colli-
s10n accidents, the percentage of accidents where the force 1s
greatly offset to one side or the other 1s greater than front-end
collisions. With such offset collisions, frontal collision load
acts on the outer side of the front side frames 1n the direction
of the width of the vehicle. Such collisions are called narrow-
offset collisions. The shock of a front-end collision 1is
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absorbed with the overall front of the vehicle, but with a
narrow-oliset collision, the collision load does not act on the
front side frames, thus energy 1s not absorbed by the front side
frames and vehicular damage 1s more serious. Accordingly, 1t
1s preferable to design vehicle strength and shock absorption
characteristics assuming narrow-oilset collisions.

Accordingly, a reinforcing plate to reinforce the footrest
portion 1s jointed to the dashboard lower panel and covering,
the footrest portion from the passenger space side, with a
flange jointed to a side face of the side sill inner panel of the
side sill being formed to the reinforcing plate, thus a narrow-
offset collision load acting on the footrest portion of the
dashboard lower panel can be transmitted to the side sill inner
panel. Consequently, deformation of the footrest portion of
the dashboard lower panel can be reduced.

The flange may have bead shapes extending vertically near
a j01nt portion between the side sill inner panel and dashboard
lower panel.

With this configuration, the flange has bead shapes
extended vertically near the joint portion between the side sill
inner panel and dashboard lower panel, thus the area around
the joint can be reinforced and strengthened. Accordingly,
collapsing of the side sill inner panel can be reduced.

The remnforcing plate may have multiple recess-shaped
portions formed by indenting the reinforcing plate toward the
dashboard lower panel, with the recess-shaped portions being
jointed by welding to the dashboard lower panel.

With this configuration, the reinforcing plate has multiple
recess-shaped portions formed by indenting the reinforcing
plate toward the dashboard lower panel, and the recess-
shaped portions are jointed by welding to the dashboard lower
panel, whereby a closed cross-section 1s formed between the
reinforcing plate and the dashboard lower panel, and further,
the strength of the footrest portion can be increased. Conse-
quently, the amount of narrow-oifset collision load absorbed
can be increased, and also deformation of the dashboard
lower panel can be reduced.

The reinforcing plate may be jointed with the tloor frame.

With this configuration, the reinforcing plate 1s jointed
with the floor frame, so strength and rigidity around the foot
rest portion of the dashboard lower panel can be improved
even further.

The reinforcing plate may be jointed with the outrigger.

With this configuration, the reinforcing plate 1s jointed
with the outrigger, thus the load of a narrow-oflset collision 1s
first transmitted to the side sill inner panel, and next transmiut-
ted to the dashboard lower panel by way of the outrigger and
reinforcing plate. Accordingly, load absorption due to defor-
mation of the side sill inner panel can be expected, thus the
load acting on the dashboard lower panel can be reduced.

The dashboard lower panel may have right and left wheel
houses provided to the front thereof, with wheel house por-
tions each forming the rear portions of the right and left wheel
houses being formed in the dashboard lower panel, and the
reinforcing plate extending to the wheel house portions.

With this configuration, the dashboard lower panel has
right and left wheel houses provided to the front thereof, and
wheel house portions each forming the rear portions of the
right and left wheel houses are formed 1n the dashboard lower
panel. For example, strength and rigidity 1s increased by the
wheel house portions being formed by curving the dashboard
lower panel so as to protrude toward the passenger space side
thereol. Accordingly, extending the reinforcing plate to the
wheel house portion enables supporting strength and rigidity
of the footrest portion to be increased with the reinforcing
plate. Consequently, capabilities of protecting the legs of the
passenger can be improved.
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The dashboard lower panel may have a dashboard lower
carpet which covers the dashboard lower panel from the pas-
senger space side thereol, the dashboard lower carpet having
a footrest integrally formed thereto, protruding toward the
passenger space, and the footrest having a recessed space
(cavity) formed at the dashboard lower panel side, with the
reinforcing plate being disposed at the recessed space of the
footrest.

With this configuration, the dashboard lower panel has a
dashboard lower carpet which covers the dashboard lower
panel from the passenger space side. The dashboard lower
carpet has a footrest integrally formed thereto, protruding
toward the passenger space, and the footrest has a recessed
space formed at the dashboard lower panel side. The reinforc-
ing plate 1s disposed at the recessed space of the footrest, thus
the strength and rigidity of the recessed space toward the front
of the vehicle 1s ensured. Accordingly, there 1s no need to
reinforce the footrest, thus the shock absorbing functions of
the footrest can be freely improved. That 1s to say, the degree
of freedom 1n design can be broadened.

BRIEF DESCRIPTION OF THE DRAWINGS

The advantages of the disclosure will become apparent 1n
the following description taken in conjunction with the fol-
lowing drawings.

FIG. 1 1s a perspective view 1llustrating a structure for a
front portion of a vehicle body, according to a first embodi-
ment of the present disclosure.

FIG. 2 1s a perspective view of the structure for a front
portion of a vehicle body, viewed from the 1nside passenger
space of the vehicle illustrated 1n FIG. 1.

FIG. 3 1s an enlarged view of a portion III i FIG. 2.

FIG. 4 15 a cross-sectional view taken along IV-1V 1n FIG.
3.

FIG. 5 1s a cross-sectional view taken along V-V 1n FIG. 3.

FIG. 6 1s a conceptual diagram of a general face of a
reinforcing plate of the structure for a front portion of a
vehicle body 1illustrated i FIG. 3.

FIG. 7 1s a conceptual diagram of a joint portion of the
reinforcing plate of the structure for a front portion of a
vehicle body 1illustrated i FIG. 3.

FIG. 8 1s a cross-sectional view taken along VIII-VIII 1n
FIG. 3.

FIG. 9 1s a transparent view through a dashboard lower
panel of the structure for a front portion of a vehicle body
illustrated 1n FIG. 1, viewed from the bottom face of the
vehicle.

FIGS. 10A and 10B are explanatory diagrams illustrating,
the way 1n which load 1s transmitted 1n the structure for a front
portion of a vehicle body 1llustrated 1n FIG. 1, when a narrow-
offset collision occurs.

FIG. 11 1s a perspective view 1llustrating the lower left
portion of the passenger space with a dashboard insulator
(dashboard lower cover) having been provided to the struc-
ture for a front portion of a vehicle body illustrated in FIG. 1.

FIG. 12 1s a cross-sectional view taken along XII-XII 1n
FIG. 11.

FIG. 13 1s a view taken 1n the direction of the arrow XIII 1n
FIG. 11.

FIG. 14 15 a perspective view illustrating a structure for a
front portion of a vehicle body, according to a second embodi-
ment of the present disclosure.

FIG. 15 15 a conceptual diagram 1llustrating a joined state
of a general face of a reinforcing plate of the structure for a
front portion of a vehicle body 1illustrated 1n FIG. 14.
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FIG. 16 1s a conceptual diagram 1illustrating a joined state
of a recessed portion of a reinforcing plate of the structure for
a Tront portion of a vehicle body 1llustrated 1n FIG. 14.

DETAILED DESCRIPTION

Embodiments of the present disclosure will be described
with reference to the attached drawings. In the drawings,
front, back, right and left arrows indicate the directions
viewed from a passenger of the vehicle.

First Embodiment

A structure for a front portion of a vehicle body according
to the present disclosure involves flanged connection of a
footrest portion 144 of a dashboard lower panel 18 to a side
face 1415 of a side sill inner panel 141, with a reinforcing
plate 146 being disposed so as to cover the footrest portion
144, thereby reducing deformation of the dashboard lower
panel 18 to which the footrest portion 144 1s provided and a
floor panel 17, caused by the load of the narrow-ofiset colli-
S1011.

Asillustrated in FIGS. 1 through 13, a vehicle 10 has, at the
front portion of a vehicle body 11, right and left front side
frames 135 extending 1n the front-back direction of the vehicle,
the dashboard lower panel 18 partitioning the vehicle body 11
along the vehicle width direction 1n the front-back direction,
right and left front pillars 19 provided to the sides of the
dashboard lower panel 18, right and left upper members
(apron reinforcements) 21 extending 1n the front-back direc-
tion of vehicle from the right and left front pillars 19, right and
left lower members 22 extended from the right and left upper
members 21 diagonally downward toward the front of the
vehicle, a dashboard upper panel 31 provided above the dash-
board lower panel 18, a windshield lower support 32 provided
above the dashboard upper panel 31, a windshield (wind-
shield glass) 24 the lower edge of which 1s supported by the
windshield lower support 32, right and left damper housings
27 supporting damper units 38, and right and left wheel
houses 28 provided below the damper housings 27 to cover
wheels 29.

Further, the vehicle 10 includes an outrigger 26 extending,
outwards from the front side frame 135 1n the width direction
of the vehicle, side sills 16 extending toward the back of the
vehicle from the outer sides of the outrigger 26 1n the width
direction of the vehicle, the front side frames 135 extending 1n
the front-back direction of the vehicle from the position on the
front side of the dashboard lower panel 18, and the floor panel
17 extending toward the back of the vehicle from the dash-
board lower panel 18.

The right and left damper housings 27 are provided to the
front of the dashboard lower panel 18. The right and leit
wheel houses 28 are provided on an engine room 13 side of
the dashboard lower panels 18. Note that the vehicle 10 has
the steering wheel on the leit side.

The dashboard lower panel 18 1s a member which provides
a partition between the engine room 13 and a passenger space
12. The dashboard lower panel 18 has right and left ends
thereot 1n the direction of the width of the vehicle, connected
(jointed) with the right and left front pillars 19, respectively.
The dashboard lower panel 18 has right and leit wheel houses
28 provided to the front thereof, with wheel house portions
101 each forming the respective rear portions of the right and
left wheel houses 28 being formed 1n the dashboard lower
panel 18.

The dashboard lower panel 18 has a dashboard cross-mem-
ber 35 extending in the direction of the width of the vehicle on
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6

the passenger space 12 side, and a brake master cylinder
reinforcing plate (brake master cylinder attachment portion)
3’7 to which a brake master cylinder 36 1s attached. Also, an
accelerator pedal bracket 103 supporting an accelerator pedal
(not shown), a steering shatt joint cover 105 through which a
steering shatt 104 passes, and a reinforcing plate 146 cover-
ing the footrest portion 144 (see FIG. 8) are provided to one
side of the vehicle body 11 (left side).

As 1llustrated 1n FIGS. 3 and 5, the dashboard lower panel
18 has joint portion 143 formed with the side faces 1415 of the
side sill mner panel 141. Also, as illustrated in FIG. 8, the
dashboard lower panel 18 has the footrest portion 144 pro-
vided, which 1s a footrest portion for the passenger. Moreover,
the dashboard lower panel 18 has a dashboard lower carpet
156 which covers the dashboard lower panel 18 from the
passenger space 12 side thereof (see FIG. 12).

As 1llustrated 1in FIG. 2, the side sills 16 extend from the
outer side of the outrigger 26 in the width direction of the
vehicle toward the back of the vehicle. The side sill 16
includes the side sill inner panel 141 formed on the nner
passenger space side of the side sill, and a side sill outer panel
142 formed on the outer side thereof.

The front side frame 13 extends 1n the front-back direction
of the vehicle, from the position 1n front of the dashboard
lower panel 18 through a lower portion 155 of the dashboard
lower panel 18.

Asillustrated in FIGS. 2, 4 and 9, a floor frame 25 1s formed
on the inner side of the front side frames 15 1n the width
direction of the vehicle, extending toward the back of the
vehicle along the side sills 16. The tloor frame 23 includes an
upper frame 25a formed at the passenger space 12 side of the
floor panel 17, and a lower frame 255 formed below the floor
panel 17.

The outrigger 26 extends outwards in the width direction of
the vehicle from the front side frame 15 at the lower portion
155 of the dashboard lower panel 18, as 1llustrated in FIGS. 6
and 9. The outrigger 26 1s jointed to a lower face 141c¢ of the
side s1ll mnner panels 141 at a joint portion 26a (see FIG. 6).

As 1llustrated 1n FIG. 2, the wheel house portions 101 are
formed by curving the dashboard lower panel 18 so as to
protrude toward the passenger space 12 side, thereby increas-
ing the rigidity thereof. The wheel house portions 101 are
portions where the back portions of the wheel houses 28 are
cach formed.

As 1llustrated 1n FIG. 8, the footrest portion 144 has the
reinforcing plate 146 provided thereto, which is jointed to the
dashboard lower panel 18 so as to cover the footrest portion
144 from the passenger space 12 side, and also reinforce the
footrest portion 144. That 1s to say, the footrest portion 144 1s
covered by the reinforcing plate 146.

As 1llustrated 1 FIGS. 3 through 9, a flange 147 to be
jointed to the side face 1415 of the side sill inner panel 141 1s
formed to the remnforcing plate 146. More particularly, the
flange 147 1s spot welded, at spot weld points 1435, to a joint
portion 143 of the side face 1415 of the side sill inner panel
141 and the dashboard lower panel 18, interposing the dash-
board lower panel 18.

The reinforcing plate 146 has multiple recessed dimple-
shaped portions 148 formed by indenting the remnforcing
plate 146 toward the dashboard lower panel 18. The dimple-
shaped portions 148 are jointed (by welding) to the outrigger
26 at a joint portion 152 interposing the dashboard lower
panel 18 (footrest portion 144). The dimple-shaped portions
148 are jointed (by welding) to the dashboard lower panel 18
alone at a joint portion 151. The reinforcing plate 146 1s also
jointed (by welding) to the outrigger 26 at a joint portion 153,
interposing the footrest portion 144.
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By jointing the reinforcing plate 146 with the outrigger 26,
the load at the time of a narrow-olfset collision 1s first trans-
mitted to the side sill inner panels 141, deforming the side sill
inner panels 141, and then the load i1s transmitted to the
dashboard lower panel 18 by way of the outrigger 26 and
reinforcing plate 146. Thus, deformation of the floor panel 17
1s reduced.

By forming dimple-shaped portions 148 in the reinforcing,
plate 146 toward the dashboard lower panel 18, and jointing,
the dimple-shaped portions 148 to the dashboard lower panel
18 by welding, a closed cross-section 149 1s formed between
the reinforcing plate 146 and the dashboard lower panel 18,
increasing strength, so as to absorb load at the time of a
narrow-oliset collision, and also reduce deformation of the
dashboard lower panel 18.

The tflange 147 which 1s jointed at or near the joint portion
143 between the side sill inner panel 141 and dashboard lower
panel 18, and an extended portion 146a of the reinforcing
plate 146 which extends to the wheel house portion 101, are
formed to the remnforcing plate 146. The wheel house portion
101 1s a portion formed with increased strength and rigidity
due to being curved so as to protrude toward the passenger
space 12 side, thus the strength and rigidity of the footrest
portion 144 1s further improved. That 1s to say, the reinforcing,
plate 146 1s extended to the wheel house portion 101 of the
dashboard lower panel 18 so as to protect the legs of the
passengers.

As 1llustrated 1n FIGS. 3 and 5, the flange 147 has bead
shapes 154a and 1545 extended vertically at or near the joint
portion 143 between the side sill inner panel 141 and dash-
board lower panel 18. The flange 147 1s jointed by spot weld
points 145. That 1s, the reinforcing plate 146 1s flange-con-
nected to the side face 1415 of the side sill inner panel 141.

FI1G. 6 1llustrates a cross-sectional view of a general face of
the reinforcing plate 146 where dimple-shaped portions 148
are not formed, with the closed cross-section 149 being
tformed between the dashboard lower panel 18 and the rein-
forcing plate 146. For example, 1n the event that a narrow-
oifset collision occurs, the load of the narrow-otfset collision
1s transmitted from the outside of the reinforcing plate 149
toward the mside thereof 1n the width direction of the vehicle
via the closed cross-section 149, as indicated by the arrow Al.
Thus, the load of a narrow-offset collision 1s dispersed.

FIG. 7 illustrates a cross-sectional view of a reinforcing
plate jointed portion of the reinforcing plate 146 where
dimple-shaped portions 148 are formed, with the dimple-
shaped portions 148 being jointed by welding to the outrigger
26 at the joint portion 152 interposing the dashboard lower
panel 18 (footrest portion 144). Accordingly, the footrest
portion 144 1s integrally jointed with the reinforcing plate 146
and the outrigger 26, thereby improving strength and rigidity.

FIG. 10A 1s a bottom view from below the vehicle body,
and FIG. 10B 1s a bottom view with the dashboard lower
panel 18 and outrigger 26 removed. In the event of a collision
with a pole, for example, at the outer side of the front side
frame 15 1n the width direction of the vehicle, which 1s a
narrow-oiiset collision, as indicated by the arrow bl, the
wheel (tire) 29 rotates as 1t comes 1nto contact with a tip 1414
(see FIG. 3) of the side sill inner panel 141 as indicated by the
arrow b2. The load thereof 1s transmitted to the side sill inner
panel 141 as indicated by the arrow b3, and the load 1s also
transmitted to the footrest portion 144 of the dashboard lower
panel 18 (see FIG. 8) and outrigger 26 as indicated by the
arrow b4.

Accordingly, the tip 1414 of the side sill inner panel 141 1s
torced to collapse toward the footrest portion 144. With the
structure for a front portion of a vehicle body according to the
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present disclosure, the strong reinforcing plate 146 1s jointed
to the joint portion 143 of the side sill inner panel 141 and
dashboard lower panel 18 (see FI1G. 3), and thus suppresses

deformation of the floor panel 17.
The flange 147 has bead shapes 154q and 1545 formed 1n

the vertical direction at or near the joint portion 143 of the side
s1ll inner panel 141 and dashboard lower panel 18, and thus
the joint portion 143 1s reinforced and strengthened, which
reduces collapsing of the side sill inner panel 141. That 1s to
say, by flange-connection of the side face 1415 of the side sill
inner panel 141 to the footrest portion 144 of the dashboard
lower panel 18, and disposing the reinforcing plate 146 cov-
ering the footrest portion 144, deformation of the footrest
portion 144 of the dashboard lower panel 18 due to transmis-
sion of the load of a narrow-olifset collision to the side sill
inner panel 141 can be reduced.

Also, the reinforcing plate 146 has dimple-shaped portions
148 formed toward the dashboard lower panel 18, which are
jomed by welding such that the closed cross-section 149 1s
formed between the reinforcing plate 146 and the dashboard
lower panel 18, thus the strength of the reinforcing plate 146
can be improved and the load of a narrow-offset collision can
be absorbed, and also deformation of the dashboard lower
panel 18 can be reduced.

While many vehicle collision experiments have focused on
front-end collisions, 1t has been found that with actual colli-
s10n accidents, the percentage of accidents where the force 1s
greatly offset to one side or the other 1s greater than front-end
collisions. With such offset collisions, frontal collision load
acts on the outer side of the front side frames in the direction
ol the width of the vehicle. Such collisions are called narrow-
offset collisions. The shock of a front-end collision 1is
absorbed with the overall front of the wvehicle, but with a
narrow-oilset collision the collision load does not act on the
front side frames, thus energy 1s not absorbed by the front side
frames and vehicular damage 1s more serious. Accordingly, 1t
1s preferable to design vehicle strength and shock absorption
assuming narrow-olifset collisions.

As 1llustrated 1n FIGS. 11 through 13, a dashboard lower
carpet 156 has a footrest 157 integrally formed with the
dashboard lower carpet 156 and protruding toward the pas-
senger space 12.

The footrest 157 has a recessed space (recess) 158 formed
at the dashboard lower panel 18 side thereof, by forming a
protrusion toward the passenger space 12. The reinforcing
plate 146 1s disposed at or near the recessed space (recess) 158
of the footrest 157.

In other words, this arrangement can be understood as a
recessed space (recess) 158 being formed in the footrest 157
integrally formed with the dashboard lower carpet (dashboard
insulation) 156, and the remnforcing plate 146 disposed cor-
responding to the formed recessed space 158. Accordingly,
there 1s no need to reinforce the footrest 157 1tsell.

As 1illustrated 1n FIGS. 1 through 10B, the structure for a
front portion of a vehicle body includes a dashboard lower
panel 18 partitioning the vehicle body 11 in the front and back
directions, front side frames 15 extending in the front-back
direction of the vehicle, from the front of the dashboard lower
panel 18 past a lower portion 155 of the dashboard lower
panel 18, an outrigger 26 at the lower portion 155 of the
dashboard lower panel 18, extending outwards 1n the width
direction of the vehicle from the front side frame 15, side sills
16 extending from the outer side of the outrigger 26 toward
the back of the vehicle, and a floor frame 25 1s formed on the
inner side of the front side frames 15 1n the width direction of
the vehicle, extending toward the back of the vehicle along the
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side sills 16. A footrest portion 144 1s formed to the dashboard
lower panel 18 to serve as a footrest for the passenger.

A remforcing plate 146 which 1s jointed to the dashboard
lower panel 18 and covers the footrest portion 144 from the
passenger space 12 side, and also reinforces the footrest por-
tion 144, 1s provided to the footrest portion 144, with a flange
147 being formed to the reinforcing plate 146 which is jointed
to the side face 1415 of the side sill inner panel 141 of the side
s1l1 16. Accordingly, a narrow-oifset collision load acting on
the footrest portion 144 of the dashboard lower panel 18 can
be transmitted to the side sill inner panel 141. Consequently,
deformation of the footrest portion 144 of the dashboard
lower panel 18 can be reduced.

As 1llustrated in FIG. 3, with the structure for a {front
portion of a vehicle body, the tlange 147 has bead shapes 1544
and 1545 formed extending in the vertical direction at or near
the joint portion 143 of the side sill inner panel 141 and
dashboard lower panel 18, and thus the area around the joint
portion 143 i1s remnforced and strengthened, which reduces
collapsing of the side sill inner panel 141.

Asillustrated 1n FIGS. 7 and 8, with the structure for a front
portion of a vehicle body, multiple dimple-shaped portions
148 are formed 1n the reinforcing plate 146 toward the dash-
board lower panel 18, and the dimple-shaped portions 148 are
jointed to the dashboard lower panel 18 by welding, whereby
a closed cross-section 149 1s formed between the reinforcing
plate 146 and the dashboard lower panel 18, and further, the
strength of the footrest portion 144 is increased. Conse-
quently, the absorbed amount of narrow-offset collision load
1s 1increased, and also deformation of the dashboard lower
panel 18 1s reduced.

As1llustrated in FIGS. 8 and 9, with the structure for a front
portion of a vehicle body, the reinforcing plate 146 1s jointed
to the outrigger 26, thus the load of a narrow-oflset collision
1s first transmitted to the side sill inner panels 141, and next
transmitted to the dashboard lower panel 18 by way of the
outrigger 26 and reinforcing plate 146. Accordingly, load
absorption due to deformation of the side sill inner panels 141
can be expected, thus the load acting on the dashboard lower
panel 18 can be reduced.

Asillustrated in FIGS. 2 and 4, with the structure for a front
portion of a vehicle body, wheel houses 28 are provided to the
right and left of and 1n the front of the dashboard lower panel
18, and wheel house portions 101 forming the back portion of
the wheel houses 28 are formed to the dashboard lower panel
18. For example, strength and rigidity 1s increased by the
wheel house portions 101 being formed by curving the dash-
board lower panel 18 so as to protrude toward the passenger
space 12 side. Accordingly, extending the reinforcing plate
146 to the wheel house portion 101 enables supporting
strength and ngidity of the footrest portion 144 to be
increased with the reinforcing plate 146. Consequently, capa-
bilities of protecting the legs of the passenger can be
improved.

Asillustrated 1n FIGS. 11 through 13, with the structure for
a front portion of a vehicle body, a dashboard lower carpet
156 1s provided to the dashboard lower panel 18, covering the
dashboard lower panel 18 from the passenger space 12 side. A
footrest 157 protruding toward the passenger space 12 is
formed 1ntegrally with the dashboard lower carpet 156, and a
recessed space (recess) 158 1s formed to the dashboard lower
panel 18 side of the footrest 157.

Due to the reinforcing plate 146 being disposed corre-
sponding to the recessed space 158 of the footrest 157, the
strength and rigidity of the vehicle front portion located 1n
tront of the recessed space 158 1s ensured. Accordingly, there
1s no need to reinforce the footrest 157, thus the shock absorb-
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ing functions of the footrest 157 can be freely improved, using
an elastic material (shock-absorbing material) such as, for
example, an elastomer like natural rubber, synthetic rubber, or

the like. Thus, the degree of freedom in design can be
improved.

Second Embodiment

A structure for a front portion of a vehicle body according
to a second embodiment 1s 1llustrated in FIGS. 14 through 16.
Parts which are the same as those of the structure for a front
portion of a vehicle body according to the first embodiment,
illustrated 1n FIGS. 1 through 13, will be denoted with the
same reference numerals, and detailed description thereof
will be omatted.

According to the second embodiment, the strength and
rigidity of a reinforcing plate 166 1s further improved by
being jointed with the floor frame 25. The reinforcing plate
166 has a tlange 167 formed, which 1s jointed to the side face
1415 of the side sill inner panel 141. More specifically, the
reinforcing plate 166 1s spot-welded to the joint portion 143 of
the side face 1415 of the side sill inner panel 141 and the
dashboard lower panel 18, at spot weld points 165, interpos-
ing the dashboard lower panel 18.

The reinforcing plate 166 has multiple recessed dimple-
shaped portions 168 formed by indenting the reinforcing
plate 166 toward the dashboard lower panel 18. The dimple-
shaped portions 168 are jointed (by welding) to the outrigger
26 at a joint portion 162 interposing the dashboard lower
panel 18 (footrest portion 144).

A flange 167 which 1s jointed at or near the joint portion
143 between the side sill inner panel 141 and dashboard lower
panel 18, and an extended portion 166a of the reinforcing
plate 166 which extends to the wheel house portion 101 (see
FIG. 2), are formed to the reinforcing plate 166. The wheel
house portion 101 1s a portion formed with increased strength
and rigidity due to being curved so as to protrude toward the
passenger space 12 side, thus the strength and rigidity of the
footrest portion 144 1s further improved. That 1s to say, the
reinforcing plate 166 extends to the wheel house portion 101
of the dashboard lower panel 18 so as to protect the legs of the
passengers.

FIG. 15 illustrates a cross-sectional view of a general face
of the reinforcing plate 166 where dimple-shaped portions
168 are not formed, with a closed cross-section 169 being
formed between the dashboard lower panel 18 and the rein-
forcing plate 166. For example, 1n the event that a narrow-
offset collision occurs, the load of the narrow-offset collision
1s transmitted from the outside of the reinforcing plate 166
toward the inside thereof in the width direction of the vehicle
via the closed cross-section 169, as indicated by the arrow A2.
Thus, the load of a narrow-otifset collision 1s dispersed.

FIG. 16 1llustrates a cross-sectional view of a remforcing,
plate jointed portion of the reinforcing plate 166 where
dimple-shaped portions 168 are formed, with the dimple-
shaped portions 168 being jointed by welding to the outrigger
26 at a joint portion 162 interposing the dashboard lower
panel 18 (footrest portion 144). Accordingly, the footrest
portion 144 1s integrally jointed with the reinforcing plate 166
and the outrigger 26, thereby further improving strength and
rigidity. Moreover, the reinforcing plate 166 1s jointed to the
floor frame 25, thus strength and rigidity 1s further improved.

As 1llustrated 1n FIGS. 14 through 16, with the structure for
a front portion of a vehicle body, the reinforcing plate 166 has
been jointed with the floor frame 25, thus strength and rigidity
around the footrest portion 144 of the dashboard lower panel
18 can be further improved.
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While preferred embodiments have been described with
reference to accompanying drawings, the subject matters of
the present application should not be limited to those pre-
ferred embodiments. For example, while the cowling struc-
ture of the vehicle according to the present disclosure has so
tar been described as being that for a vehicle 10 which has the
steering wheel on the left side, as illustrated 1n FIG. 1, the
present disclosure 1s not limited to this arrangement, and the
right and left configurations may be inverted for the case of a
vehicle with the steering wheel on the right side.

The structure for a front portion of a vehicle body accord-
ing to the present disclosure 1s suitably used with passenger

vehicles such as sedans and station wagons.

We claim:

1. A front portion structure of a vehicle body comprising:

a dashboard lower panel extending 1n a vehicle width direc-
tion, the dashboard lower panel being a partition
between an engine room and a passenger space of the
vehicle body;

a Tront side frame extending 1n a longitudinal direction of
the vehicle body to intersect the dashboard lower panel
under the dashboard lower panel;

an outrigger provided under the dashboard lower panel and
extending outwards from the front side frame in the
vehicle width direction;

a side sill extending from an outer portion of the outrigger
in the vehicle width direction, toward the back of the
vehicle body, the side sill including a side sill inner
panel;

a footrest portion serving as a footrest for a passenger,
formed as a part of the dashboard lower panel; and

a reinforcing plate covering the footrest portion from a
passenger space side thereof to reinforce the footrest
portion, and joined to the dashboard lower panel,

wherein the dashboard lower panel includes a dashboard
lower flange joined to a side surface of the side sill inner
panel of the side sill, and

wherein the reinforcing plate includes a flange joined to the
side surface of the side sill mnner panel of the side sill.

2. The front portion structure according to claim 1, wherein

the flange 1includes a linearly extending bead shape portion.
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3. The front portion structure according to claim 1, wherein
the remnforcing plate includes a plurality of recess-shaped
portions formed by indenting the reinforcing plate toward the
dashboard lower panel, the recess-shaped portions being {ix-
edly joined to the dashboard lower panel.

4. The front portion structure according to claim 1, further
comprising a tloor frame formed on the 1nner side of the front
side frame 1n the vehicle width direction and extending
toward the back of the vehicle body along the side sill,

wherein the reinforcing plate is joined to the floor frame.

5. The front portion structure according to claim 1, wherein
the reinforcing plate 1s joined to the outrigger.

6. The front portion structure according to claim 1 further
comprising a wheel house, wherein the dashboard lower
panel mncludes a wheel house portion forming a rear part of
the wheel house, and the reinforcing plate extending to the
wheel house portion.

7. The front portion structure according to claim 1 further
comprising a dashboard lower carpet covering the dashboard
lower panel from the passenger space side thereot,

wherein the dashboard lower carpet includes the footrest

integrally formed thereto, protruding toward the passen-
ger space to include a space therein, the reinforcing plate
being disposed at a position corresponding to the space
of the footrest.

8. The front portion structure according to claim 1, wherein
the reinforcing plate 1s joined to the dashboard lower panel to
form a closed cross-section therebetween.

9. The front portion structure according to claim 2, wherein
the dashboard lower panel and the side sill mnner panel are
joined to each other to form a joined portion thereof, and the
linearly extending bead shape portion 1s disposed at or near
the joined portion.

10. The front portion structure according to claim 4,
wherein the dashboard lower panel includes the flange at one
end thereot 1n the vehicle width direction and 1s joined to the
floor frame at the other end thereof.

11. The front portion structure according to claim 3,
wherein the recess-shaped portions are fixedly joined to the
outrigger under the dashboard lower panel via the dashboard
lower panel therebetween.
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